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Abstract: What kind of capacity is needed to improve the performance of start-ups? How effective
are government support policies in improving start-up performance? Start-ups are critical firm
group for ensuring the prospective and sustainable growth of an economy, and thus many countries’
governments have established support policies and they are likely to engage more widely in forward-
looking political support activities to ensure further growth and expansion. In this paper, the effect
of innovation capabilities and government support policies on start-up performance is examined. We
used an unbalanced panel data analysis with a random effect generalized least squares. We investi-
gated the effect of government support policies on 4368 Korean start-ups. The findings indicated that
technology and knowledge capabilities had positive effects on the sales performance of start-ups, and
government financial support positively affected the relationship between knowledge capability and
firm performance. However, when government financial support increased, marketing capability
was negatively associated with firm performance. These results demonstrate the significant role of
government financial support, including its crowding in but also its crowding out effect. Practical
implications: To be more effective, governments should employ innovation-driven entrepreneurship
policy approaches to support start-ups. To improve their performance, start-ups need to increase
their technology and knowledge capabilities. This study extends recent efforts to understand more
fully the effect of government support policies on start-ups differing in their technology, knowledge,
and marketing capabilities.

Keywords: start-ups; government support policy; technology capability; knowledge capability;
marketing capability

1. Introduction

Business creation is an important topic related to national economic policies. In partic-
ular, the fostering of start-ups has garnered considerable attention as a strategy to address
the growing unemployment rate in advanced countries [1,2]. Generally, after an economic
crisis in an emerging economy, the financial constraints will have a greater impact on
small and medium enterprises (SMEs) than on large firms. The assumption that start-ups
contribute positively to the growth of the national economy has been steadily empha-
sized by the Global Entrepreneurship Monitor (GEM), which surveys and publishes the
entrepreneurial ecosystem in a national level. The level of dynamism of entrepreneurship
is closely related to the level of development of the national economy. [3,4]. This GEM
hypothesis is based on the view that start-ups not only increase dynamics of the market but
also contribute to the growth of the economy, creating and forming new markets. Although
the pull motivation of start-ups is extremely private factors, such as wanting to run one’s
own business, be recognized by others, etc. [5], the aggregate of these motivations could
make the economies of many countries more innovative and dynamic.
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However, business creation alone is not sufficient to grow the national economy and
increase employment. Most of the effects of business creation on national economic growth
are related to ‘innovation-driven entrepreneurship’ rather than SME entrepreneurship [6].
Innovative start-ups have more probability of high growth, and the majority of new jobs are
created by high-growth companies that are highly innovative [7–9]. Therefore, developed
countries have focused either on promoting innovation-driven entrepreneurship or on poli-
cies to increase the growth potential of innovative start-ups. In addition, some innovative
SMEs (small and medium-sized enterprises) in early stages are consciously addressing and
taking the transition to sustainable model committed to SDGs (United Nations Sustainable
Development Goals) [10]. Creating suitable conditions and a favourable business environ-
ment for start-ups is an essential factor in a vulnerable global market environment [11].
Thus, many countries are ramping up some government support—including financial,
R&D, etc.—for SMEs with the objective of mitigating social and economic polarization [12].

Since the mid-2000s, the Korean government’s business creation policy has shifted
from supporting SMEs to fostering start-ups with high growth potential, by focusing
on stimulating innovative or technology-driven entrepreneurship. Despite this policy
transition to innovation-driven entrepreneurship and various support measures, neither
the level of job creation nor the effectiveness of government support have been positive in
Korea. According to the 2016/2017 GEM (Global Entrepreneurship Monitor) report [13],
comparing the employment rates of major countries in the world, Korea’s total early-stage
entrepreneurial activity rate was only 6.7% which was ranked 52nd out of 64 countries
surveyed. Furthermore, the proportion of early-stage entrepreneurial activity of wholesale
and retail businesses, which corresponds to ‘necessity entrepreneurship’, was 46.4%. A
previous study that analysed the effectiveness of the Korean government’s support policies
for start-ups reported the following: (1) the presence of similar or duplicate policies, (2) a
lack of effective support by the certification system for innovative start-ups or SMEs, and
(3) limited demonstrated effectiveness of the financial support for start-ups and business
ventures in Korea [14].

What explains the poor performance of the Korean government’s policy, despite its
goal of driving national economic growth by fostering innovation-driven entrepreneurship
and tech start-ups? The reason may be the absence of accurate policy targets for devel-
oping innovation-driven entrepreneurship. Alternatively, the policy’s poor performance
may reflect a lack of measures that conform to the characteristics of innovation-driven
entrepreneurship.

Innovation provides competitive advantages in business such that innovation-driven
entrepreneurship has a greater effect than SME entrepreneurship on the growth of na-
tional economies and job creation [15]. However, because innovation is closely related
to creativity, knowledge, technology, and research and development (R&D), it requires a
considerable amount of physical or non-physical investment [16]. Moreover, while success-
ful innovation leads to high performance, uncertainty about the potential for success can
lead to market failure. Accordingly, if a government seeks to promote innovation-driven
entrepreneurship, it should either select business sectors with a high likelihood of success
or focus on providing support programmes that, by enhancing innovation capabilities,
positively affect the performance of start-ups. Therefore, this study empirically investigated
the innovation-related business types and capabilities affecting the financial performance of
start-ups and whether government support improved the performance of those start-ups.

The organization of the paper is as follows. Following the introduction, Section 2
summarizes the results of past studies on start-up innovation capabilities and types of
government support for start-ups. Then, Section 3 establishes research hypotheses based
on the results of Section 2. After that, the research method is outlined in Section 4, and the
analysis results are presented in Section 5. Finally, Section 6 summarizes the findings and
discusses the implications.
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2. Literature Review
2.1. Innovation Capabilities and Start-Ups

In business administration, innovation capability has been emphasised as one of the
core competencies required for firms to secure competitive advantages from the resource-
based or dynamic capabilities perspective. The definition of innovation varies according to
different researchers [17]. In previous studies, innovation was defined as ‘an activity that
creates new value added throughout the value chain by creating a new type of product or
service through the introduction and utilisation of new ideas or technologies’. Innovation
capability can be classified into three types. First, it can refer to a technology capability, the
use of which increases the economic value of a company’s products and services [18,19],
such as by improving the quality of a product or enabling higher levels of productivity and
commercialisation. Second, innovation capability can consist of knowledge that positively
influences a company’s strategy or decision-making. It corresponds to a learning capability,
i.e., the degree to which organisational members actively embrace new changes [19], or
to an absorptive capacity, i.e., the ability of a company to acquire, understand, transform,
and utilise knowledge [20,21]. Third, it may be a marketing capability that improves a
company’s sales performance. In this case, it refers to a marketing mix activity aimed either
at securing resources, such as workforce and infrastructure that are necessary to enter
domestic and foreign markets so that products and services can be sold, or at understanding
customer needs to provide the best value [21,22]. In this context, global mindsets or a
global market orientation aimed at entering global markets beyond the narrow domestic
market are typical examples [23,24].

However, few studies have examined how these innovation capabilities affect the
performance of start-ups. Instead, they tend to focus on the main factors affecting the
performance of start-ups by considering the personal competencies of the entrepreneur
rather than the innovation capability of the start-up. For example, Bird [25] emphasised
the entrepreneur’s personal competency as a factor influencing the success of the start-up,
based on a theory of entrepreneurial competency. Similarly, other factors identified in previ-
ous studies of start-up performance have included entrepreneurship [26], self-efficacy [27],
capture planning, relationship or organisational competency [28], and technical compe-
tency [29].

The theory of entrepreneurship competency has contributed to defining the main
characteristics of entrepreneurs that influence the transition from the pre-start-up stage
to the successful start-up. However, the capabilities of organisational units that influence
the growth of a start-up after the initial stage have not been well discussed [30]. For
governments, interest in promoting innovation-driven entrepreneurship is derived from
the possibility of a high rate of growth. Therefore, a prerequisite for these promotional
efforts is to determine which innovation capability factors of start-ups truly contribute to
their financial performance.

2.2. Goals and Types of Entrepreneurial Support Policies

The theoretical rationale for governments to support start-ups is based on the disad-
vantages described by resource-based and transaction cost theories. Start-ups have several
structural disadvantages [31]. First, they face a greater investment risk in technology
and innovation because of their small size, difficulties in raising funds due to their low
recognition among trading partners or consumers, and their limitations when it comes to
creating markets due to low sales volumes [32]. Government support can reduce these
structural disadvantages and thereby increase market dynamics in addition to preventing
market failure due to monopolies [33].

A government policy supporting entrepreneurship can target the difficulties faced
by start-ups, mainly during their growth stage, and create the entrepreneurial ecosystems
necessary to encourage start-ups. The OECD [34] categorises the stages of business devel-
opment into seed start-up, early growth, and expansion phases. Most entrepreneurship
support policies focus on the needs of companies at the seed and start-up stages, whereas
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the focus of those based on the entrepreneurship ecosystem is on building an environ-
ment that promotes entrepreneurship within the macroscopic aspect of national economic
development. The entrepreneurship ecosystem concept was considered in the study of
Isenberg [35], which presented a strategy for the development of a national economy. The
emphasis was on innovation systems and cluster functions to promote entrepreneurship.
Key elements in the entrepreneurship ecosystem include entrepreneurship culture, in-
novative policies and leadership, adequate funding access, high-quality human capital,
venture-oriented markets and various support measures. In effect, support policies based
on an entrepreneurship ecosystem are a required element for the development of start-
ups. Such policies consist of measures targeting entrepreneurship education, business
incubation, technological development, policy funding, overseas entry, and legal systems.

However, the entrepreneurship support policies themselves are classified not accord-
ing to the policy instruments necessary for entrepreneurship but from the perspective of
policy users. This is due to the varying policy effects from the perspective of those users,
even if the instruments are similar. Storey [36] categorised the SME support policies of
OECD member countries according to ‘policy targets’ and ‘regions’, depending on the
needs addressed by those policies. Policy targets focus on minority groups, such as women,
indigenous people, the disabled, young people, freelancers, and the self-employed, while
regions are related to support for local SMEs. Therefore, government entrepreneurship
support policies can also be tailored according to targets and beneficiaries.

Lastly, entrepreneurship support policies can be developed according to the method
of delivering the respective measures to their targets, as in the classification of public
policies. This often includes direct or indirect, package or linkage, selective and focused
support [37]. This can be observed in the tendency to emphasise the linkage between the
means of support, as in selective support and focused support, with a view to enhancing
the effectiveness and efficiency of government policies.

A government’s entrepreneurship support policy is likely to intervene in the relation-
ship between the start-up’s innovation capabilities and financial performance, as the former
will vary depending on the means, targets, and methods of support from the government.
Therefore, the aim of this study was to identify the role of government support policy
as one of the factors influencing the relationship between start-up innovativeness and
financial performance.

3. Hypotheses Development
3.1. Innovation-Related Industry and Start-Up Performance

Thus far, there are no clear proxy indicators allowing the academic classification of
and distinction between innovation-driven entrepreneurship and SME entrepreneurship.
However, considering that industries with a high R&D intensity, i.e., industries in which
R&D costs account for a high proportion of sales, are classified as high-tech industries,
start-ups in these industries are more likely to be innovation-driven. In fact, the OECD [38]
recognises high-tech, medium-high-tech, medium-low-tech, and low-tech industries based
on the intensity of their R&D.

Previous studies found a positive relationship between R&D investment and business
performance [39,40]. In particular, the higher the R&D intensity in high-tech-based com-
panies, the better the company performance [41,42]. Accordingly, start-ups in a high-tech
industry that have a higher R&D intensity are more likely to achieve a higher financial
performance.

Hypothesis (H1). The performance of a start-up in a high-tech industry will be better than that of
a start-up in a non-high-tech industry.
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3.2. Innovation Capabilities and Start-Up Performance

As discussed above, innovation capabilities can be classified according to technology,
knowledge, and marketing capabilities [18–20]. The level of technology capability in a
start-up can be assessed through government certification of company innovation. For
example, the Korean Government’s Certification of Venture Business programme certifies
the innovative capabilities of venture companies with respect to their technological and
R&D activities and their growth potential. For SMEs, it offers the Certification of the Inno-
Biz programme, which certifies technological innovation capabilities. Therefore, start-ups
with certifications can be assumed to have high innovation capabilities in terms of their
technological and R&D activities.

Previous studies have shown that companies with excellent technology capabilities
and increased R&D activities are more likely to achieve higher sales and will have a higher
growth potential [19,43]. In fact, the positive effects of innovation capabilities on financial
and employment performance in venture-certified companies and on Inno-Biz certified
SMEs have been demonstrated [44]. Accordingly, we hypothesised that venture-certified
companies and Inno-Biz certified SMEs are more likely to record sales increases.

Hypothesis (H2). The performance of a start-up with a higher technology capability will be better
than that of a start-up with a comparatively low technology capability.

Companies need to acquire, understand, and utilise knowledge from internal and
external sources to increase their innovation capabilities. It is therefore essential that
start-ups acquire absorptive capacities, i.e., capabilities to acquire and utilise knowledge
regarding commercialisation from external sources.

Absorption capacity has been measured in various forms, including through the
accumulation of intellectual property rights, assessed based on the patents owned by the
company [20,21,45]. In previous studies, the ownership of intellectual property rights,
such as patents and utility model rights, was shown to have a positive effect on the sales
and financial performance of SMEs [46]. Therefore, having a higher knowledge capability,
reflected by the quantity of intellectual property rights, is likely to have a positive effect on
the sales performance of a start-up.

Hypothesis (H3). The performance of a start-up with greater knowledge capability will be better
than that of a start-up with a comparatively low level of knowledge capability.

Marketing capability is another one of the innovative capabilities identified in pre-
vious studies. In particular, the marketing capabilities of export-oriented companies can
encourage exports. In international business administration, marketing capabilities are
acquired through the efficient and effective acquisition and utilisation of resources related
to exports [23]. Marketing capabilities in exports can be further expanded into global
expansion and global customer orientation [24]. Global expansion refers to the need for
building the local infrastructure needed to export products and services and to adapt to
local environments. Customer orientation relates to the degree of customer satisfaction, i.e.,
how well a company understands its customers’ needs and whether it is able to offer the
best value. Increasing either the levels of exported products sold in the global market or
global customer orientation improves marketing capability, leading to better management
performance in business ventures or SMEs [47]. Therefore, this study hypothesised that
the higher the marketing capability, the greater the positive effect on sales performance.

Hypothesis (H4). The performance of a start-up with a higher marketing capability will be better
than that of a start-up with a comparatively low level of marketing capability.
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3.3. Policy Support and Start-Up Performance

As described in the previous section, governments implement support policies for
start-ups to overcome market failures such as investment uncertainty, information asymme-
try, and an inefficient allocation of the resources required for optimal performance [32,48].

Conversely, start-ups accept policy support to meet their needs. While government
support policy has been shown to positively impact the financial performance of a start-
up [49], the degree of impact depends on the level of budgetary support.

Hypothesis (H5). The performance of a start-up with a high level of government support will be
better than that of a start-up with a comparatively low level of government support.

3.4. Moderating the Effects of Policy Support

Previous studies evaluating the performance of support policies for SMEs, including
start-ups, focused on verifying the effectiveness of those policies and identifying the direct
role of the level of government support as a proxy indicator [50]. However, the degree of
impact determined by the study can be expected to vary depending on the size and nature
of the policy support fund or the research target [51,52]. In this study, the characteristics of
innovation-related industries and the innovation capabilities of start-ups were considered
in identifying companies eligible for policy support. There is continued debate over
the replacement and complementary effects of government support [53]. Studies that
considered company size found that, for SMEs such as start-ups, government support had
a complementary effect [54].

Hypothesis (H6). Government support for start-ups have moderating effect on the performance in
terms of firm’s technology sophistication and innovation capabilities.

Ju, Kim, and Park [55] showed that the larger the R&D intensity of the company, the
greater its complementary effect on the company’s R&D output, especially for companies
benefitting from government support policies, such as those directed at technological
development projects in Korea. Therefore, we hypothesised that increased government
support for start-ups would have a positive effect on the relationship between those with
high-tech industry characteristics and their sales performance.

Hypothesis (H6a). Government support for start-ups is more strongly associated with firm
performance for start-ups in the high-tech industry.

For individual start-ups, the effect of the level of government support on the rela-
tionship between innovation capabilities and performance can be explained as follows.
First, at the stage of market entry, certified innovative companies with a certain degree
of status are able to produce products that are superior in performance, quality, cost, etc.
and therefore achieve greater success [20]. Previous studies [43,44] showed that certified
companies are more competitive, with higher management performance than non-certified
companies, such that government certification can be expected to improve a start-up’s
performance. Therefore, a higher degree of government support for start-ups should result
in a better performance.

Hypothesis (H6b). Government support for a start-up is more strongly associated with perfor-
mance when the technology capability of that start-up is higher.

With government support, the increasing absorptive capacity of start-ups can have
a positive effect on performance, as suggested in the discussion on the effectiveness of
governmental support on R&D. Earlier studies of government performance in supporting
SMEs, including start-ups, found that an improved performance relating to intellectual
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property, such as patents [56,57], can enhance a company’s competitiveness and thereby its
financial performance [58].

Hypothesis (H6c). Government support for start-ups is more strongly associated with firm
performance for start-ups with a higher knowledge capability.

During the full-scale expansion and growth stage, start-ups face funding limitations in
the mass production of products, the establishment of marketing channels, follow-up R&D,
etc. [31,33,39]. Consequently, at this stage, start-ups may use government support policy to
amplify private investment and thus increase production capacity but also to develop new,
competitive products for export. Accordingly, the degree of government support is likely
to improve a company’s financial performance further, by enhancing global capabilities to
actively develop export marketing strategies.

Hypothesis (H6d). Government support for start-ups is more strongly associated with firm
performance when the marketing capability of those start-ups is higher performance.

4. Method
4.1. Data and Analytical Method

This study was based on the assumption that the financial performance of innovation-
driven entrepreneurship is better than that of SME entrepreneurship. Considering that
industries with high R&D intensity, i.e., industries in which R&D expenses drive a high
proportion of sales, are classified as high-tech industries, start-ups in these industries are
more likely to be innovation-driven enterprises. In fact, the OECD [36] uses R&D intensity
to define four levels of technology for each industry: high-tech industries, medium-high-
tech industries, medium-low-tech industries, and low-tech industries.

In the present study, a comprehensive analysis of the innovative characteristics of
start-ups and the effect of government support policy on their growth was conducted by
comparing firms that received government support and those that did not. The companies
included in the study were in the manufacturing industry. Information about beneficiary
companies was obtained from the Korean SME Integrated Management System (SIMS).
The data showed that during a 6-year period, from 2010 to 2015, 55,124 start-ups benefited
from government support. Company data were integrated by reviewing the companies’
registration and business registration numbers. This resulted in the exclusion of the
following companies from the analysis: companies in which it was unclear if they received
government support policy, companies that received government support >7 years ago, and
large companies and associations. In addition, the data layouts of the SIMS and KED were
compared, and only similar content was collected. Companies with insufficient or irregular
information and abnormal values were also excluded. Through this process, the data for
95,424 start-ups (49,501 start-ups received double the level of support) were collected and
further analysed. As a reference, 10,203 start-ups were identified based on the degree of
annual government funding support. To investigate the effect of government support
policy on start-ups, from this group, companies in business for >7 years or whose financial
data had not been disclosed or had since closed were excluded. Thus, 4368 start-ups that
had benefited from ≥2 years of government support policy were analysed to determine
the moderating effects of start-up capability and government policy.

A panel model analysis enables the study of changes in the characteristics inferred
from the sample group in the time series. This model was adopted as the main method of
hypothesis testing in this study, since the data demonstrated cross-sectional and time-series
properties simultaneously. Woodridge and Hausman specification tests were sequentially
performed to identify the panel model analysis method best suited to the data character-
istics. A random effect GLS regression was then applied to determine the effects of the
control and predictor variables. STATA version 14.2 was used to perform the analysis.
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4.2. Variables and Measurement

The dependent variable ‘growth of sales’ refers to the sales performance of start-ups
and was measured as ‘the sales growth rate after one year compared to the previous year’.
The innovation characteristics of start-ups were classified into ‘industry characteristics’
and ‘innovation capabilities’ and used as the four predictor variables. ‘Industry charac-
teristics’ refer to whether the start-up was in a high-tech industry and was processed as
a dummy variable by confirming whether ‘the relevant technology level of the start-up
can be described as state-of-the-art or high-tech’. The remaining three predictor variables
were obtained by separating the ‘innovation capabilities’ of start-ups into three sub-factors,
‘technology capability’, ‘knowledge capability’, and ‘marketing capability’. Technology
capability referred to the ability of a start-up to transform a given technology into a com-
mercial product and was measured based on the Certification of Venture Business or
Certification of the Inno-Biz by the Korean government. The technology capability as a
dummy variable equals 1 if a firm have any certification and 0 otherwise. Knowledge
capability was defined according to the competitive advantage it inferred and the ability
of a firm to distinguish itself; it was measured based on the yearly number of posses-
sion of intellectual property rights such as patents. Marketing capability evaluated the
global orientation of a start-up and was measured by the export performance (annual
export value).

Lastly, the effect of government support policy was evaluated using ‘government
support’ (annual level of government support fund) as a control variable to examine
changes in the effect of the predictor variables on the dependent variable. In addition,
both the unique characteristics of the start-up that affected its performance and situational
variables, such as ‘firm age’, ‘firm size (size of assets)’, ‘headquarters location (dummy,
1 = metropolitan area, 0 = non-metropolitan)’, and ‘year effect’, were controlled. Table 1
lists the measurement information and the statistics applied to the variables used in
the study.

Table 1. Descriptive statistics.

Variable Obs. Mean Std. Dev. Min Max

Growth of sales (%) 29,630 13.82 64.88 −0.99 994.80
Annual sales (KRW 1000) 29,630 2,192,126 4,708,782 1 142,000,000
Industry characteristics

Dummy, High-tech industry = 1) 28,561 0.61 0.49 0 1

Technology capability
Dummy, Certified company = 1) 29,630 0.33 0.47 0 1

Knowledge capability
No. of Intellectual property) 29,630 0.15 0.85 0 47

Marketing capability
Annual export scale, KRW 1000) 29,630 110,180 1,151,730 0 70,246,550

Marketing capability (log) 29,630 −5.54 3.79 −6.91 11.16
Government support

Amount of support fund, KRW 1000) 29,630 228,933.30 488,655.80 0 16,900,000

Government support (log) 29,630 9.36 6.31 −6.91 16.64
Firm age (year) 28,828 5.83 3.29 0.65 49.25

Firm size (total assets, KRW 1000) 25,120 2,025,957 3,789,341 3.21 104,000,000
Firm size (log) 25,120 13.45 1.67 1.17 18.46

Headquarters location
Dummy, metropolitan area = 1) 21,027 0.4 0.19 0 1

Note: KRW, money amount unit, South Korean Won.
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5. Analysis Results

An analysis of the correlations between the variables used in this study showed that
there was no multicollinearity (Table 2).

Table 2. Correlations Matrix.

Variable VIF 1 2 3 4 5 6 7 8 9

1 Growth of sales - 1
2 Firm age 1.20 −0.05 * 1
3 Firm size 1.27 −0.07 * 0.12 * 1

4 Headquarters location 1.01 0.08 * −0.07 * −0.13 * 1
5 Industry characteristics 1.05 −0.00 0.02 * −0.06 * 0.03 * 1
6 Technology capability 1.13 0.04 * −0.05 * 0.03 * 0.10 * 0.16 * 1
7 Knowledge capability 1.00 0.04 * −0.02 * −0.03 * 0.10 * 0.00 0.03 * 1
8 Marketing capability 1.05 −0.00 0.00 0.03 * −0.00 0.04 * −0.00 * −0.00 1
9 Government support 1.51 0.07 * −0.04 * −0.00 0.13 * −0.02 * 0.07 * 0.04 * −0.00 1

Note: * p < 0.05 (two-tailed test).

Table 3 shows the start-ups’ industry characteristics and innovation capabilities in
terms of sales performance, and the moderating effect of government support. The results
of the hypotheses test in terms of the impact on sales performance are also displayed.
Model (2) in Table 3 relates to the effect of the start-ups’ industry characteristics and
innovation capabilities, as predictor variables, on sales performance. Model (3) is the
result of adding government support as the moderating variable. Model (4) is the result of
verifying the moderating effect of government support by including the interaction terms
that combine the predictor and moderating variables. This is to confirm the moderating
effect of government supports on the start-up’s performance and various firm’s attributes
because the amount of government support for start-ups can be also differed by the
characteristics of the industry, and type of support-enhancing technology, knowledge, and
marketing capabilities.

Table 3. Result of panel GLS regression with random effect.

DV = Growth of Sales Model (1) Model (2) Model (3) Model (4)

Constant 7.84 *** (0.18) 7.27 *** (0.21) 7.48 *** (0.23) 6.95 *** (0.24)
Firm age 0.09 *** (0.01) 0.08 *** (0.01) 0.08 *** (0.01) 0.07 *** (0.01)
Firm size 0.58 *** (0.01) 0.56 *** (0.01) 0.58 *** (0.02) 0.55 *** (0.02)

Headquarters location 0.11 *** (0.03) 0.11 *** (0.03) 0.10 *** (0.03) 0.09 *** (0.03)
year_2010 −0.55 *** (0.07) −0.58 *** (0.07) −0.54 *** (0.07) −0.46 *** (0.07)
year_2011 −0.78 *** (0.06) −0.80 *** (0.06) −0.77 *** (0.06) −0.71 *** (0.06)
year_2012 −0.77 *** (0.06) −0.79 *** (0.06) −0.76 *** (0.06) −0.70 *** (0.06)
year_2013 −0.49 *** (0.05) −0.52 *** (0.05) −0.50 *** (0.05) −0.48 *** (0.05)
year_2014 −0.37 *** (0.05) −0.40 *** (0.05) −0.39 *** (0.05) −0.36 *** (0.05)

Industry characteristics (H1) 0.06 ** (0.03) 0.07 ** (0.03) 0.06 * (0.06)
Technology capability (H2) 0.16 ** (0.07) 0.16 ** (0.07) 0.34 ** (0.14)
Knowledge capability (H3) 0.09 *** (0.03) 0.09 *** (0.03) 0.22 *** (0.04)
Marketing capability (H4) −0.03 *** (0.00) −0.03 *** (0.00) −0.08 *** (0.01)

Government support (GS) (H5) 0.03 *** (0.00) 0.03 *** (0.01)
H1 × GS (H6-1) 0.00 (0.01)
H2 × GS (H6-2) 0.01 (0.01)
H3 × GS (H6-3) 0.02 *** (0.00)
H4 × GS (H6-4) −0.01 *** (0.00)

Observations 18,352 18,352 18,352 18,352
Wald χ2 (df ) 3117.34 ***(8) 3361.39 ***(12) 3364.13 ***(13) 3630.80 ***(17)
R2 (Overall) 0.1958 0.1992 0.1998 0.2053

Note: Numbers in parentheses are robust standard errors. * p < 0.05, ** p < 0.01, *** p < 0.001 (using Wald test statistics, two-tailed test).
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The results of the analysis are as follows. First, the start-ups’ industry characteristics
(H1) were found to have a positive effect on sales performance (β = 0.06 **, SE = 0.03). This
was shown by the excellent sales performance of start-ups with state-of-the-art technology
or a high level of technology.

In addition, both the technology capability (H2, β = 0.016 **, SE = 0.07) and the
knowledge capability (H3, β = 0.09 ***, SE = 0.03) of the start-up had a positive effect
on sales performance. Thus, the efforts of individual start-ups to pursue innovation
certification and to distinguish themselves, such as through patents, contributed positively
to sales growth. However, marketing capability (H4) had a negative effect on the sales
growth of start-ups (β = −0.03 ***, SE = 0.00), which indicated that the initial global
market orientation of a start-up can negatively impact sales growth. This suggests that
a longer period of time is required before the effect of export performance is reflected in
sales performance.

As hypothesised (H5), government support was found to have a positive effect on the
sales growth rate of start-ups (β = 0.03 ***, SE = 0.00), and strengthened the relationship
(H6-3, β = −0.02 ***, SE = 0.00) between their knowledge capability and sales growth.
Government support also ameliorated (H6-4, β = −0.01 ***, SE = 0.00) the negative effect of
the start-ups’ marketing capability on sales growth. According to this result, the influence
of government support on start-ups is particularly positive in the technology and export
sectors. By contrast, there was no significant moderating effect of government support
(H6-1, H6-2) on the relationship between industry characteristics and technology capability
in terms of sales growth.

6. Discussion and Conclusions

Although the achievement of SDGs has become one of the most important goals across
the global economy [11], the importance and effect of SMEs government support policy
has been not fully investigated in this perspective. Therefore, this study examined the
impact of innovation characteristics and government support on the financial performance
of start-ups. The initial hypothesis was that government support has a positive effect on the
impact of a start-up’s innovation characteristics on sales growth. The results of the analysis
were as follows. First, operating in a knowledge-based or high-tech industry had a positive
effect on a start-up’s sales performance. Thus, innovation-driven enterprises that are based
on knowledge, technology, and skills are more likely to survive and will grow faster than
SMEs. Among the innovation capabilities, the technology and knowledge capabilities of
a start-up will have positive effects on its sales performance. In addition, sales growth
is higher for start-ups with a higher level of technology capability in the market or that
possess considerable intellectual property rights.

However, the marketing capability of a start-up was shown to have a negative effect
on sales performance. In contrast to the results of previous studies [47,59], we found that
an increase in annual exports did not drive a start-up’s sales growth. This finding can
be explained as follows. First, start-ups with stable sales in the domestic market may
have more sales than export-oriented start-ups. In fact, the causal relationship between
domestic sales and exports is unclear [60]. Second, start-ups face more challenges in
entering overseas markets for exports [61].

In summary, our analysis of the moderating effect of government support showed
that government support for start-ups had a positive effect on the influence of innovation
characteristics on sales performance. In particular, government support was shown to
double the improved effect on a start-up’s sales performance conferred by a high level of
intellectual property rights [33]. Our study also demonstrated that government support
ameliorated the negative effect of annual exports on the sales performance of start-ups.

Our study has several academic and practical implications. First, it confirms the results
of previous research [20,45], that the technology and knowledge innovation capabilities
of a start-up positively contribute to its financial performance. High-tech start-ups cate-
gorised as innovation-driven or opportunity entrepreneurships can grow faster than the
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wholesale or retail trade or small-business start-ups categorised as necessity entrepreneur-
ships. Therefore, to cultivate high-growth companies, the government should actively
support innovation-driven start-ups that are leaders in high-tech industries and whose
knowledge-based capital and technological levels are high. These results argue the bound-
ary of government policy for start-ups and specify the support type, so it contributes to
help government reconstructing their start-ups support program and policy directions.

Second, the ability of start-ups to secure stable sales in the domestic market is more
important to the growth of the company than entering overseas markets. The need for
‘born-global’ start-ups is often emphasised, but annual exports may limit sales performance.
This can be attributed to the nature of marketing capability, which differs from the start-
up’s primary innovation (knowledge and technology) capabilities. Successful marketing
capability is challenging unless the company is already at the mature stage of its business
model, with marketing-related innovations aimed at entry into global markets. Therefore,
it may be more rewarding for start-ups to enter the global market only after securing stable
sales in the domestic market. This can help start-ups to make some management decisions
more strategically and effectively in the globalization era.

Third, for start-ups with innovation capabilities such as knowledge and technology,
government support can contribute to stable growth, despite several studies in which
the policy effect of government support for start-ups was criticised [62]. However, this
study demonstrated that for start-ups in knowledge-based and high-tech industries—and
thus, with a high potential for innovation-driven entrepreneurship, as well as for start-ups
with innovation capabilities—government support policies as a key instrument to increase
both their survival and their potential transformation into high-growth companies. In this
perspective, this study contributes to provide some solid verification why governments
should intensively support the start-ups with innovation capabilities.

Despite these strengths of our study, we have four limitations. Firstly, we used several
proxy indicators for innovation capabilities in the empirical analysis. Inherent innovation
capabilities may differ from those that are acquired through activities. Nonetheless, for
the purpose of conducting a quantitative analysis, innovation capabilities were measured
based on the acquisition of certifications, the possession of intellectual property rights, the
number of exports, etc. Therefore, in future studies, it will be essential to develop a method
of measuring innovation capabilities by distinguishing between inherent capabilities and
capabilities acquired through activities. Secondly, the performance of a start-up is measured
by sales growth as a single variable. We considered that sales growth is the most relevant
for start-ups in emerging economies because of attracting investment [63]. Nevertheless,
in future studies, a firm’s performance needs to be measured in various proxies such as
profit growth, net income, market share, or employment growth. Thirdly, future studies
should consider the various types of government support other than financial support,
and come up with a measure to select targets for government support and the effect of
that support. Government support for start-ups can increase the innovation capabilities
of those companies and thus contribute to sales performance. However, start-ups that
already enjoy a high sales performance may also be recipients of government support.
Therefore, better qualitative results of future studies might be obtained by also analysing
the selection process for government support. Lastly, considering the value of R-squared,
our empirical model has a limitation that can only explain the impact of independent
variables on the dependent variable—sales growth—at 20%, at the most. We can infer that
either the relationship between the dependent variable and other variables is non-linear
or there are other variables that influence the value of the dependent variable. Thus, our
findings suggest the need for future research to develop a more specific empirical model
considering the complex relationship between the variables.
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